
Author(s) and affiliations: 

Diane P. Shellenbaum1, Laura J. Silliphant1, and Paige Delaney2

1  Alaska Division of Oil and Gas
2 Alaska Division of Geological & Geophysical Surveys

Date presented: 

March 27, 2008

Presentation Forum: 

DNR Spring Technical Review Meeting, BP Energy Center

Acknowledgments of any external funding sources and in-kind contributors:
This presentation is primarily an outgrowth of internally funded, office-based studies in conjunction with the Cook 

Inlet Basin Reconstruction project, a joint effort of the Alaska Division of Geological & Geophysical Surveys and 

the Alaska Division of Oil and Gas.  We thank CGG Veritas for permission to share interpretations based in large 

measure on their CI-88 and CI-89 marine seismic surveys.

Cook Inlet Mesozoic Subcrop



Cook Inlet Mesozoic Subcrop

• Create Base Tertiary Depth Map

• Pick Mesozoic tops – (logs, Amstrat, AGS, PI sources, 

licensed seismic, Zippi paly study, outcrop)

• Review Core

• Interpret Subcrop

• Final Products: Subcrop          Map and  Cross 

Sections
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CI-88, CI-89 Veritas Marine Spec



Time picks 
guided by:

Synthetic tie, 
N Foreland St. 1

Check Shot and Synthetic tie, 
OCS 0168 (Coho) 2

1) Synthetics on multiple wells, 
decent ties at Coho 2 and North 
Foreland St 1.

2) Displayed well tops on 
seismic, using public Check 
Shots and velocities from 
synthetic ties.

3) Known stratigraphic 
relationship, base Tertiary is an 
unconformity, sometimes 
angular, on the Mesozoic.  

4) West Foreland pick above 
and conformable to base 
Tertiary, and is usually a peak on 
best guess 180 phase data.

Check Shot, 
OCS 0243 (Falcon) 1

Check Shot, 
OCS 0086 (Guppy) 1

Seismic Data courtesy of CGGVeritas Corporation
Surface Expression Fault traces modified from 
Magoon and Others, USGS, 1976, Map I-1019



Coho 2 Synthetic - Best Seismic Tie
180 degrees, 20 hz ricker

Resolution ~ 110 ft

= ¼ dominant 
wavelength

wavelength= V/f

= (8800 ft/sec/
20 cycles/sec =440 ft

=  ¼ (440 ft) 

= 110 ft

Detection ~ 20 ft



Cook Inlet Base Tertiary 
Time

Seismic Data courtesy of CGGVeritas Corporation



Time to Depth process

Seismic one-way time (sec) x Velocity (feet/second) = Depth (feet)

X =

Time Pseudo Velocity Depth



Cook Inlet Base Tertiary Pseudo 
Velocity Control Points
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Velocity Control Point Methodology 
Pseudo Velocity 

(ft/sec)

Se
is

m
ic

 t
w

t 
(m

s)
Well penetrations
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trend used for 
deeper control points



Cook Inlet Base Tertiary Pseudo 
Velocity Grid

Seismic Data courtesy of CGGVeritas Corporation



Cook Inlet Base Tertiary Depth
= 1WT Time Grid x Velocity Grid

Seismic Data courtesy of CGGVeritas Corporation



Cook Inlet Base Tertiary Depth

Seismic Data courtesy of CGGVeritas Corporation
Surface Expression Fault traces modified from 
Magoon and Others, USGS, 1976, Map I-1019



Cook Inlet Base Tertiary Depth

AOGCC Annual Report –
Pool Statistics

Depth Base 
Tertiary from 
Public Well data



Cook Inlet Base Tertiary Depth

AOGCC Annual Report –
Pool Statistics

Depth Base 
Tertiary picked 
from Public 
Well data



Cook Inlet Base Tertiary Depth with 
hand contours

Seismic Data courtesy of CGGVeritas Corporation
Surface Expression Fault traces modified from 
Magoon and Others, USGS, 1976, Map I-1019



Cook Inlet Base Tertiary Depth with 
hand contours

Seismic Data courtesy of CGGVeritas Corporation
Surface Expression Fault traces modified from 
Magoon and Others, USGS, 1976, Map I-1019



Cook Inlet Mesozoic Subcrop

• Create Base Tertiary Depth Map

• Pick Mesozoic tops – (logs, Amstrat, AGS, PI sources, 

licensed seismic, Zippi paly study, outcrop)

• Review Core

• Interpret Subcrop

• Create Subcrop Map and       Cross Sections



Base Tertiary 
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AGS Tops

Cretaceous

Jurassic



Amstrat Tops

Cretaceous

Jurassic

Jurassic



All Public Tops

Cretaceous

Jurassic

Jurassic

Geologic Map -Magoon  and 
Others, USGS, 1976, Map I-1019



Cook Inlet Mesozoic Subcrop

• Create Base Tertiary Depth Map

• Pick Mesozoic tops – (logs, Amstrat, AGS, PI sources, 

licensed seismic, Zippi paly study, outcrop)

• Call for more seismic, data, ideas

• Review Core

• Interpret Subcrop

• Final Products: Subcrop          Map and  Cross 

Sections



CO2 Sequestration

Estimate CO2 storage capacity for: 

• Depleted oil and gas fields

• Saline reservoirs

• Coal seams

Working with DOE Westcarb, annual 
meeting this fall in Alaska


